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(54) METHOD FOR DETERMINING DATA TRANSMISSION MODE AND APPARATUS THEREOF

(57) Embodiments of this application relate to a
method for determining a data transmission mode and
an apparatus thereof. The method includes: sending data
packets to a receiving end interface in a first data trans-
mission mode by using a communication link; starting to
switch to a second data transmission mode when a
switching condition is met; and starting to switch to the
first data transmission mode after a target time period
starting when the switching to the second data transmis-
sion mode is completed, where a data transmission rate
in the first data transmission mode is higher than a data
transmission rate in the second data transmission mode.
According to this application, a transmitting end interface
can switch between data transmission modes by using
the target time period, so that the transmitting end inter-
face can switch to a corresponding data transmission
mode in time. In addition, there is no need to reserve
some circuits or modules to notify a corresponding re-
ceiving end interface, so that power consumption is fur-
ther reduced.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 202110336351.X, filed with the China
National Intellectual Property Administration on March
29, 2021 and entitled "METHOD FOR DETERMINING
DATA TRANSMISSION MODE AND APPARATUS
THEREOF", which is incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of data
processing, and in particular, to a method for determining
a data transmission mode and an apparatus thereof.

BACKGROUND

[0003] With improvement of technologies such as pho-
tographing, display, and storage, a related interface (for
example, a photographing interface) also generates
higher power consumption in a data transmission proc-
ess. In a related technology, each interface (especially
an interface for high-speed data transmission) may enter
a sleep mode in a time period in which no data is trans-
mitted, where the sleep mode refers to closing some cir-
cuits or modules related to data transmission, to reduce
power consumption. A feasible technical solution is to
notify, in advance, an interface that needs to sleep, so
that the interface enters the sleep mode, and notify, when
data transmission is required, the interface to end sleep,
so that the interface exits the sleep mode and enters a
high-speed data transmission mode. It can be learned
that, to implement the technical solution, some circuits
or modules still need to be reserved to receive a notifi-
cation. This causes extra power consumption.

SUMMARY

[0004] In view of this, this application provides a meth-
od for determining a data transmission mode and an ap-
paratus thereof.
[0005] According to a first aspect, embodiments of this
application provide a method for determining a data
transmission mode, including: sending data packets to a
receiving end interface in a first data transmission mode
by using a communication link; starting to switch to a
second data transmission mode when a switching con-
dition is met; and starting to switch to the first data trans-
mission mode after a target time period starting when the
switching to the second data transmission mode is com-
pleted, where a data transmission rate in the first data
transmission mode is higher than a data transmission
rate in the second data transmission mode.
[0006] In embodiments of this application, a transmit-
ting end interface may first determine the target time pe-
riod starting when the switching to the second data trans-
mission mode is completed, and directly switch the data

transmission mode after the target time period for the
second data transmission mode is reached, so that the
transmitting end interface can switch to a corresponding
data transmission mode in time. In addition, there is no
need to reserve some circuits or modules to notify a cor-
responding receiving end interface, so that power con-
sumption is further reduced.
[0007] According to the first aspect, in a first possible
implementation of the first aspect, a first data packet or
a last data packet in the data packets includes the target
time period; or each data packet in the data packets in-
cludes mode information, where the mode information
indicates whether the switching to the second data trans-
mission mode starts after a current data packet, and
when the mode information indicates that the switching
to the second data transmission mode starts after a cur-
rent data packet, the mode information includes the tar-
get time period.
[0008] In embodiments of this application, in compar-
ison with a manner in which a long sequence is used to
start or end the data transmission mode, the transmitting
end interface can send a sleep time period while sending
the data packets in a manner in which the target time
period is sent by using the data packets, so that the trans-
mitting end interface does not need to reserve a circuit
used to send a circuit with a specific sequence (for ex-
ample, a start sequence or an end sequence). This fur-
ther reduces power consumption and avoids a probability
of an error in a process of sending the long sequence.
[0009] According to the first aspect, in a second pos-
sible implementation of the first aspect, the data packets
are sent by the transmitting end interface to the receiving
end interface; and the method further includes: sending
the target time period to the receiving end interface by
using a first interface, where the first interface is different
from the transmitting end interface and the receiving end
interface.
[0010] In embodiments of this application, a solution
that the transmitting end interface implements to send
the target time period by using the data packets may test
performance of the transmitting end interface, and a
skilled person may need to adjust performance of the
transmitting end interface. Based on this, in a scenario
in which a sleep time period is fixed and a real-time re-
quirement is not high, in the method, the first interface
different from the transmitting end interface and the re-
ceiving end interface may be used to send the sleep time
period, so that an adjustment operation on the transmit-
ting end interface is reduced, and an existing interface
(namely, the first interface) is properly used. This imple-
ments interface multiplexing.
[0011] According to the first aspect, in a third possible
implementation of the first aspect, the method further in-
cludes: determining an initial time period that lasts after
the switching to the second data transmission mode; de-
termining whether the initial time period is longer than
link wake-up time, where the link wake-up time indicates
time for waking up the communication link; and deter-
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mining the target time period by using the initial time pe-
riod and the link wake-up time when the initial time period
is longer than the link wake-up time.
[0012] In embodiments of this application, the trans-
mitting end interface can determine whether the initial
time period is longer than the link wake-up time, and de-
termine the target time period when the initial time period
is longer than the link wake-up time, so that the transmit-
ting end interface is prevented from frequently switching
the data transmission mode, and preparation time is re-
served for the transmitting end interface to switch the
data transmission mode by introducing the link wake-up
time.
[0013] According to the first aspect, in a fourth possible
implementation of the first aspect, the target time period
is not longer than a remaining time period obtained by
subtracting the link wake-up time from the initial time pe-
riod.
[0014] In embodiments of this application, the trans-
mitting end interface may set the target time period for
performing in the second data transmission mode to be
not longer than the foregoing remaining time period. In
this way, the transmitting end interface may have suffi-
cient time to start a related circuit and/or module after
the remaining time period is reached, and the communi-
cation link also has sufficient time to be woken up.
[0015] According to the first aspect, in any one of the
first to the fifth possible implementations of the first as-
pect, the switching condition includes that a quantity of
the data packets reaches a preset quantity, or the mode
information indicates that the switching to the second da-
ta transmission mode starts after the current data packet.
[0016] In embodiments of this application, time con-
sistency between the transmitting end interface and the
receiving end interface can be ensured by using the fore-
going switching condition. In other words, the two end
interfaces may simultaneously (or approximately simul-
taneously) calculate the target time period, so that con-
sistency of data transmission modes can be ensured.
[0017] According to the first aspect, in any one of the
first to sixth possible implementations of the first aspect,
the first data transmission mode includes a high-speed
data transmission mode, the second data transmission
mode includes a sleep mode, and a transmission rate in
the high-speed data transmission mode is higher than a
transmission rate in the sleep mode.
[0018] In embodiments of this application, the method
can be applicable to a transmitting end interface that has
both the high-speed data transmission mode and the
sleep mode.
[0019] According to a second aspect, embodiments of
this application provide a method for determining a data
transmission mode, including: receiving data packets to
a transmitting end interface in a first data transmission
mode by using a communication link; starting to switch
to a second data transmission mode when a switching
condition is met; and starting to switch to the first data
transmission mode after a target time period starting

when the switching to the second data transmission
mode is completed, where a data transmission rate in
the first data transmission mode is higher than a data
transmission rate in the second data transmission mode.
[0020] In embodiments of this application, the receiv-
ing end interface may switch the data transmission mode
based on the target time period. For the communication
link, some circuits do not need to be reserved to receive
a start sequence in a specific data transmission mode,
and for the receiving end interface, a related module does
not need to be reserved to receive and parse the start
sequence, thereby further reducing power consumption.
[0021] According to the second aspect, in a first pos-
sible implementation of the first aspect, a first data packet
or a last data packet in the data packets includes the
target time period; or each data packet in the data packets
includes mode information, where the mode information
indicates whether the switching to the second data trans-
mission mode starts after a current data packet, and
when the mode information indicates that the switching
to the second data transmission mode starts after a cur-
rent data packet, the mode information includes the tar-
get time period.
[0022] In embodiments of this application, in compar-
ison with a manner in which a long sequence is used to
start or end the data transmission mode, the receiving
end interface can receive a sleep time period while re-
ceiving the data packets in a manner in which the target
time period is received by using the data packets, so that
the receiving end interface does not need to reserve a
circuit used to receive a circuit with a specific sequence
(for example, a start sequence or an end sequence),
thereby further reducing power consumption and avoid-
ing a probability of an error in a process of receiving the
long sequence.
[0023] According to the second aspect, in a second
possible implementation of the second aspect, the data
packets are received by the receiving end interface from
the transmitting end interface; and the method further
includes: obtaining the target time period by using a first
interface, where the first interface is different from the
transmitting end interface and the receiving end inter-
face.
[0024] In embodiments of this application, a solution
that the receiving end interface implements to obtain the
target time period by using the data packets may test
performance of the receiving end interface, and a skilled
person may need to adjust performance of the receiving
end interface. Based on this, in a scenario in which a
sleep time period is fixed and a real-time requirement is
not high, in the method, the first interface different from
the transmitting end interface and the receiving end in-
terface may be used to send the sleep time period, so
that an adjustment operation on the receiving end inter-
face is reduced, and an existing interface (namely, the
first interface) is properly used. This implements interface
multiplexing.
[0025] According to the second aspect, in a third pos-
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sible implementation of the second aspect, the method
further includes: determining an initial time period that
lasts after the switching to the second data transmission
mode; determining whether the initial time period is long-
er than link wake-up time, where the link wake-up time
indicates time for waking up the communication link; and
determining the target time period by using the initial time
period and the link wake-up time when the initial time
period is longer than the link wake-up time.
[0026] In embodiments of this application, the receiv-
ing end interface can determine whether the initial time
period is longer than the link wake-up time, and determine
the target time period when the initial time period is longer
than the link wake-up time, so that the receiving end in-
terface is prevented from frequently switching the data
transmission mode, and preparation time is reserved for
the receiving end interface to switch the data transmis-
sion mode by introducing the link wake-up time.
[0027] According to the second aspect, in a fourth pos-
sible implementation of the second aspect, the target
time period is not longer than a remaining time period
obtained by subtracting the link wake-up time from the
initial time period.
[0028] In embodiments of this application, the target
time period may be set to be not longer than the foregoing
remaining time period. In this way, the receiving end in-
terface may have sufficient time to start a related circuit
and/or module after the remaining time period is reached,
and the communication link also has sufficient time to be
woken up.
[0029] According to the second aspect, in any one of
the first to the fourth possible implementation of the sec-
ond aspect, the switching condition includes that a quan-
tity of the data packets reaches a preset quantity, or the
mode information indicates that the switching to the sec-
ond data transmission mode starts after the current data
packet.
[0030] In embodiments of this application, time con-
sistency between the receiving end interface and the
transmitting end interface can be ensured by using the
foregoing switching condition. In other words, the two
end interfaces may simultaneously (or approximately si-
multaneously) calculate the target time period, so that
consistency of data transmission modes can be ensured.
[0031] According to the second aspect, in any one of
the first to fifth possible implementations of the second
aspect, the first data transmission mode includes a high-
speed data transmission mode, the second data trans-
mission mode includes a sleep mode, and a transmission
rate in the high-speed data transmission mode is higher
than a transmission rate in the sleep mode.
[0032] In embodiments of this application, the method
can be applicable to a receiving end interface that has
both the high-speed data transmission mode and the
sleep mode.
[0033] According to a third aspect, an embodiment of
this application provides a data transmission apparatus,
configured to perform the method for determining a data

transmission mode according to the first aspect or one
or more of a plurality of possible implementations of the
first aspect.
[0034] According to a fourth aspect, an embodiment
of this application provides a data transmission appara-
tus, including a processor and a memory, where the proc-
essor is coupled to the memory, and the processor is
configured to perform the method for determining a data
transmission mode according to one or more of the first
aspect or a plurality of possible implementations of the
first aspect.
[0035] According to a fifth aspect, an embodiment of
this application provides a data transmission apparatus,
including a processor and a data interface, where the
processor performs the method for determining a data
transmission mode according to one or more of the first
aspect or a plurality of possible implementations of the
first aspect by using the data interface.
[0036] According to a sixth aspect, an embodiment of
this application provides a data transmission apparatus,
configured to perform the method for determining a data
transmission mode according to one or more of the sec-
ond aspect or a plurality of possible implementations of
the second aspect.
[0037] According to a seventh aspect, an embodiment
of this application provides a data transmission appara-
tus, including a processor and a memory, where the proc-
essor is coupled to the memory, and the processor is
configured to perform the method for determining a data
transmission mode according to one or more of the sec-
ond aspect or a plurality of possible implementations of
the second aspect.
[0038] According to an eighth aspect, an embodiment
of this application provides a data transmission appara-
tus, including a processor and a data interface, where
the processor performs the method for determining a da-
ta transmission mode according to one or more of the
second aspect or a plurality of possible implementations
of the second aspect by using the data interface.
[0039] According to a ninth aspect, an embodiment of
this application provides a data transmission system, in-
cluding the data transmission apparatus in the third as-
pect, the fourth aspect or the fifth aspect and the data
transmission apparatus in the sixth aspect, the seventh
aspect or the eighth aspect.
[0040] According to a tenth aspect, an embodiment of
this application provides a non-volatile computer-reada-
ble storage medium, where the non-volatile computer-
readable storage medium stores computer program in-
structions, and when the computer program instructions
are executed by a processor, the method for determining
a data transmission mode according to the first aspect
or one or more of a plurality of possible implementations
of the first aspect is implemented, or the method for de-
termining a data transmission mode according to one or
more of the second aspect or a plurality of possible im-
plementations of the second aspect is implemented.
[0041] According to an eleventh aspect, an embodi-
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ment of this application provides a computer program
product. When the computer program product is run on
a computer, the computer is enabled to implement the
method for determining a data transmission mode ac-
cording to the first aspect or one or more of a plurality of
possible implementations of the first aspect, or the meth-
od for determining a data transmission mode according
to one or more of the second aspect or a plurality of pos-
sible implementations of the second aspect during exe-
cution.
[0042] These aspects and other aspects of this appli-
cation are more concise and more comprehensive in de-
scriptions of the following (a plurality of) embodiments.

BRIEF DESCRIPTION OF DRAWINGS

[0043] Accompanying drawings included in this spec-
ification and constituting a part of this specification and
this specification jointly show example embodiments,
features, and aspects of this application, and are intend-
ed to explain principles of this application.

FIG. 1 is a block diagram of a terminal device to
which an embodiment of this application is applica-
ble;
FIG. 2 is a diagram of a scenario in which a camera
interface in FIG. 1 performs data transmission;
FIG. 3A is a diagram of determining a data transmis-
sion mode by a data transmission system in a related
technology;
FIG. 3B is a diagram of a shift register output circuit
in FIG. 3A;
FIG. 4 is a diagram of determining a data transmis-
sion mode by a data transmission system in a related
technology;
FIG. 5A is a flowchart of steps of a method for de-
termining a data transmission mode according to an
embodiment of this application;
FIG. 5B is a diagram of transmitting a target LPD by
using data packets according to an embodiment of
this application;
Fig. 6 is a diagram of data packets according to an
embodiment of this application;
FIG. 7 is a flowchart of steps of a method for deter-
mining a data transmission mode according to an
embodiment of this application;
FIG. 8 is a diagram of a transmitting end interface
switching from a high-speed data transmission mode
to a sleep mode according to an embodiment of this
application;
FIG. 9 is a flowchart of steps of a method for deter-
mining a data transmission mode according to an
embodiment of this application; and
FIG. 10 is a flowchart of steps of a method for deter-
mining a data transmission mode according to an
embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0044] The following describes various example em-
bodiments, features, and aspects of this application in
detail with reference to the accompanying drawings.
Identical reference numerals in the accompanying draw-
ings indicate elements that have same or similar func-
tions. Although various aspects of embodiments are il-
lustrated in the accompanying drawing, the accompany-
ing drawings are not necessarily drawn in proportion un-
less otherwise specified.
[0045] In embodiments of this application, "/" may rep-
resent an "or" relationship between associated objects.
For example, A/B may represent A or B. "And/or" may
indicate that there are three relationships between asso-
ciated objects. For example, A and/or B may represent
the following three cases: Only A exists, both A and B
exist, and only B exists. A and B may be singular or plural.
To facilitate description of the technical solutions in em-
bodiments of this application, in embodiments of this ap-
plication, terms such as "first" and "second" may be used
to distinguish between technical features that have same
or similar functions. The terms such as "first" and "sec-
ond" do not limit a quantity and an execution sequence,
and the terms such as "first" and "second" do not indicate
a definite difference. In embodiments of this application,
a term such as "example" or "for example" is used to
represent an example, an illustration, or a description.
Any embodiment or design scheme described with "ex-
ample" or "for example" should not be explained as being
more preferred or having more advantages than another
embodiment or design scheme. Use of the term such as
"example" or "for example" is intended to present a re-
lated concept in a specific manner for ease of under-
standing.
[0046] In addition, to better describe this application,
specific details are given in the following specific imple-
mentations. A person skilled in the art should understand
that this application can also be implemented without
some specific details. In some examples, methods,
means, elements, and circuits that are well-known to a
person skilled in the art are not described in detail, so
that a subject matter of this application is highlighted.
[0047] The method for determining a data transmission
mode provided in embodiments of this application may
be implemented by a terminal device that has a data
processing capability, such as a smartphone, a laptop
computer, a tablet computer, or a wearable device. In an
example, the terminal device may use a structure shown
in FIG. 1.
[0048] FIG. 1 is a block diagram of a terminal device
100 according to an embodiment of this application. The
terminal device 100 typically includes a system memory
206 and one or more processors 204. A memory bus 208
may be used for communication between the processor
204 and the system memory 206.
[0049] Depending on desired configuration, the proc-
essor 204 may be any type of processor, including but
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not limited to a microprocessor (mP), a microcontroller
(mC), a digital signal processor (DSP), or any combina-
tion thereof. The processor 204 may include one or more
levels of caches, such as a first level cache 210 and a
second level cache 212, a processor core 214, and a
register 216. The example processor core 214 may in-
clude an arithmetic logic unit (ALU), a floating point unit
(FPU), a digital signal processing core (DSP core), or
any combination thereof. The example memory control-
ler 218 may be used with the processor 204, or in some
implementations, the memory controller 218 may be an
internal part of the processor 204.
[0050] Depending on the desired configuration, the
system memory 206 may be any type of memory, includ-
ing but not limited to a volatile memory (such as a RAM),
a non-volatile memory (such as a ROM or a flash mem-
ory), or any combination thereof. The system memory
206 may include an operating system 220, one or more
programs 222, and program data 224. In some imple-
mentations, the program 222 may be arranged to execute
instructions on the operating system by the one or more
processors 204 using the program data 224.
[0051] As shown in FIG. 1, a type of a storage device
232 is not limited in this application. For example, the
storage device 232 may be a storage area network de-
vice, or may be a storage device including a file system,
for example, a network attached storage (Network At-
tached Storage NAS) device.
[0052] In addition, the storage device 232 may include
a removable memory 236 and a non-removable memory
238. A storage unit mentioned in this application indicates
storage space distributed on a hard disk that is used as
a non-removable memory. The hard disk may indicate a
plurality of types of hard disks, for example, a solid state
drive (Solid State Drive, SSD), a serial attached SCSI
(Serial Attached SCSI, SAS), or a fiber channel (Fiber
Channel, FC) hard disk drive (Hard Disk Drive, HDD),
where the SCSI (Small Computer System Interface) is a
minicomputer system interface, and the like.
[0053] In an example, when the storage device 232 is
a SAN device, the storage unit may indicate a segment
of logical storage space distributed on the hard disk, that
is, a logic unit (Logic Unit, LU), and a logic unit number
(Logic Unit Number, LUN) is used to identify the logic
unit, where the logic unit may be addressed by using the
SCSI. In an implementation, the storage device may par-
tition a physical hard disk, and each partition may be
used as a storage unit that has a logical address (that is,
a LUN) for a host to access.
[0054] The terminal device 100 may further include an
interface bus 240 that facilitates communication from var-
ious interface devices (for example, an output device
242, a peripheral interface 244, and a communication
device 246) to base configuration via a bus/interface con-
troller 230. An example output device 242 includes an
image processing unit 248 and an audio processing unit
250. The image processing unit 248 and the audio
processing unit 250 may be configured to facilitate com-

munication with various external devices such as a dis-
play or a speaker via one or more A/V interfaces 252.
[0055] In addition, the shown output device 242 may
further include a camera lens, and the camera lens (as
a front-facing camera lens, or as a rear-facing camera
lens) may be configured to capture a still image or a video.
Usually, the camera lens may include a photosensitive
element such as a lens group and an image sensor. The
lens group includes a plurality of lenses (convex lenses
or concave lenses), and is configured to: collect an optical
signal reflected by a to-be-photographed object, and
transfer the collected optical signal to the image sensor.
[0056] Specifically, a function of the lens group is to
present a light image of an observed target on a sensor
of a camera, which may also be referred to as optical
imaging. The lens group combines optical parts (mirror
reflector, transmission mirror and prism) of various
shapes and different media (plastic, glass or crystal) in
a specific manner, so that after being transmitted or re-
flected by these optical parts, light is received by a re-
ceiving component based on a transmission direction of
the light changed based on a requirement of people, to
complete an optical imaging process of an object. Gen-
erally, each lens group includes a plurality of groups of
lenses with curvature of different curved surfaces at dif-
ferent intervals. A focal length of a lens is determined by
indexes such as the interval, curvature of the lens, and
light-transmission coefficient. The main parameter index-
es of the lens group include effective focal length, aper-
ture, maximum image plane, field of view, distortion, and
relative illumination. Values of these indexes determine
the comprehensive performance of the lens.
[0057] The image sensor generates an original image
of the to-be-photographed object based on the optical
signal. Specifically, the image sensor may be a compo-
nent that converts an optical image into an electronic
signal, and is widely applied to a digital camera and an-
other electronic optical device. Common sensors in-
clude: a charge-coupled device (charge-coupled device,
CCD) and a complementary metal-oxide-semiconductor
(complementary MOS, CMOS). Both the CCD and the
CMOS have a large quantity (for example, tens of mil-
lions) of photodiodes (photodiodes). Each photodiode is
referred to as a photosensitive primitive, and each pho-
tosensitive primitive corresponds to a pixel. During ex-
posure, after receiving light, the photodiodes convert the
optical signal into an electrical signal that includes bright-
ness (or brightness and color). Therefore, an image is
reconstructed accordingly. A Bayer (Bayer) array is a
common image sensor technology and can be applied
to the CCD and the CMOS. The Bayer array uses the
Bayer color filter to start different pixels to sense only one
of red, blue and green light. These pixels are interleaved
together, and then the original image is restored through
demosaicing interpolation. The Bayer array may be ap-
plied to the CCD or the CMOS, and a sensor to which
the Bayer array is applied is also referred to as a Bayer
sensor. In addition to the Bayer sensor, there are also
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sensor technologies such as an X3 (developed by Fo-
veon), and the like. The X3 technology uses three layers
of photosensitive elements, and each layer records one
color channel of RGB. Therefore, image sensors with all
colors can be captured on one pixel.
[0058] The output device 242 may be a display, and
the display is configured to display an image, a video,
and the like. The display includes a display panel. The
display panel may use a liquid crystal display (liquid crys-
tal display, LCD), an organic light-emitting diode (organic
light-emitting diode, OLED), an active-matrix organic
light-emitting diode (active-matrix organic light-emitting
diode, AMOLED), a flexible light-emitting diode (flexible
light-emitting diode, FLED), a mini-LED, a micro-LED, a
micro-OLED, a quantum dot light emitting diode (quan-
tum dot light-emitting diode, QLED), and the like. In some
embodiments, the display may include one or N displays,
where N is a positive integer greater than 1. The display
may be configured to display information input by a user
or information provided to the user, and various graphical
user interfaces (graphical user interfaces, GUIs). For ex-
ample, the display may display a photo, a video, a web
page, a file, or the like. For another example, the display
may display a graphical user interface. The graphical us-
er interface includes a status bar, a collapsible navigation
bar, a time and weather widget (widget), and an applica-
tion icon, for example, a browser icon, and the like. The
status bar includes an operator name (for example, China
Mobile), a mobile network (for example, 4G), time, and
a remaining battery level. The navigation bar includes an
icon of a back (back) button, an icon of a home (home)
button, and an icon of a forward button. In addition, it may
be understood that, in some embodiments, the status bar
may further include a Bluetooth icon, a Wi-Fi icon, an
icon of an externally-connected device, and the like. It
may be further understood that, in some other embodi-
ments, the graphical user interface may further include
a dock bar, and the dock bar may include an icon of a
frequently-used application, and the like. After the proc-
essor 204 detects a touch event of the user on an appli-
cation icon by using a finger (a stylus or the like), in re-
sponse to the touch event, the processor 204 starts a
user interface of an application corresponding to the ap-
plication icon, and displays the user interface of the ap-
plication on the display. Corresponding to embodiments
of this application, the processor 204 may detect that a
finger of the user touches the application icon 21 shown
in FIG. 2, and display an image shot by the camera lens
on the display.
[0059] In embodiments of this application, the display
may be one integrated flexible display, or may be a
spliced display including two rigid screens and one flex-
ible screen located between the two rigid screens.
[0060] The example peripheral interface 244 may in-
clude a serial interface controller 254 and a parallel in-
terface controller 256. The serial interface controller 254
and the parallel interface controller 256 may be config-
ured to facilitate communication via one or more I/O in-

terfaces 258 and an external device such as an input
device (for example, a keyboard, a mouse, a pen, a voice
input device, or a touch input device) or another periph-
eral device (for example, a printer or a scanner). The
example communication device 246 may include a net-
work controller 260, and the network controller 260 may
be arranged to facilitate communication between one or
more communication interfaces 264 and one or more oth-
er computing devices 262 via a network communication
link.
[0061] The network communication link may be an ex-
ample of a communication medium. The communication
medium may usually be embodied as computer-readable
instructions, a data structure, or a program module in a
modulated data signal such as a carrier or another trans-
mission mechanism, and may include any information
delivery medium. The "modulated data signal" may be
such a signal that one or more of data sets thereof or
changes thereof may be made in a manner of encoding
information in the signal. In a non-limiting example, the
communication medium may include a wired medium
such as a wired network or a private line network, and
various wireless media such as a sound, a radio frequen-
cy (RF), a microwave, an infrared (IR), or another wire-
less medium. The term computer-readable medium used
herein may include both a storage medium and a com-
munication medium.
[0062] The terminal device 100 may be implemented
as a server, for example, a file server, a database server,
an application server and a web server, or may be im-
plemented as a part of a small-sized portable (or mobile)
electronic device. The electronic device may be a cellular
phone, a personal digital assistant (PDA), a personal me-
dia player device, a wireless network browsing device, a
personal head wearable device, an application-specific
device, or a hybrid device that may include any of the
foregoing functions. The terminal device 100 may further
be implemented as a personal computer configured to
include a desktop computer and a notebook computer.
[0063] It should be understood that, in actual applica-
tion, the terminal device 100 may include more or fewer
components than those shown in FIG. 1. This is not lim-
ited in embodiments of this application. The terminal de-
vice 100 shown in the figure is merely an example, and
the terminal device 100 may have more or fewer com-
ponents than those shown in the figure, two or more com-
ponents may be combined, or different component con-
figurations may be used. Various components shown in
the figure may be implemented in hardware including one
or more signal processing and/or application-specific in-
tegrated circuits, software, or a combination of hardware
and software.
[0064] The interface described in embodiments of this
application may be an interface that has different data
transmission modes. The different data transmission
modes may be classified based on power consumed for
data transmission, for example, a low-power data trans-
mission mode or a high-power data transmission mode.
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The different data transmission modes may alternatively
be classified based on an amount of data transmitted per
unit time, for example, a high-speed data transmission
mode or a low-speed data transmission mode. The dif-
ferent data transmission modes may also be classified
based on whether data transmission is performed, for
example, a data transmission mode or a sleep mode.
This is not limited herein.
[0065] In an example, a data transmission interface
(for example, a high-speed interface) may include a high-
speed (high-speed, HS) data transmission mode and a
low-power (low-power, LP) data transmission mode,
where a data transmission rate in the HS data transmis-
sion mode is higher than a data transmission rate of the
LP data transmission mode. In the HS data transmission
mode, the data transmission rate is high (usually in a
range of 80 Mbps to 1 Gbps), power consumption is high
and a signal amplitude is small (usually in a range of 100
mv to 300 mv). The LP data transmission mode includes
a sleep mode. In the LP data transmission mode, the
data transmission rate is low (for example, less than 10
Mbps), power consumption is low, and a signal amplitude
is large (for example, 1.2 V). In addition, there is a switch-
ing mechanism between the two data transmission
modes. The switching mechanism is described in detail
below, and details are not described herein again.
[0066] Refer to FIG. 1. The interface described in em-
bodiments of this application may be an interface that
has different data transmission modes, such as an A/V
interface 252, a peripheral interface 244 or an I/O inter-
face 258. To better explain this application, the following
uses a camera serial interface (Camera Serial Interface,
CSI) as an example to describe a scenario to which this
application can be applied. A MIPI (Mobile Industry Proc-
essor Interface) Alliance defines three physical layer
standards for an interface physical layer (Physical Layer,
PHY): C-PHY, D-PHY, and M-PHY. The CSI in FIG. 1
may use the C-PHY and the D-PHY
[0067] For ease of description, the following describes
an application scenario of embodiments of this applica-
tion by using a camera interface as an example with ref-
erence to FIG. 2. Refer to FIG. 1 and FIG. 2. The user
starts a camera application by tapping a camera control
21 displayed on a terminal device 20. Then, the camera
application 21 may notify, by using the interface bus 240,
a camera interface 23 corresponding to the camera ap-
plication to shot an image, and transmit the shot image
to the processor 204 or the image processing unit 248
by using the communication link (for example, the inter-
face bus 240). In a transmission process, the camera
interface 23 may send pixel information or an operation
command in an image to the processor 204 or the image
processing unit 248 in a serial manner by using a data
bus. In the transmission process, the camera interface
23 may transmit data packets by using an independent
communication protocol. The communication protocol
may include a format of the transmitted data packet and
an error correction and detection mechanism. After the

processor 204 or the image processing unit 248 proc-
esses the image, the image is transmitted to the A/V in-
terface (for example, a display) by using the communi-
cation link. Similarly, the processor 204 or the image
processing unit 248 may send processed pixel informa-
tion or operation command to the A/V interface (for ex-
ample, the display) in a serial manner by using the data
bus. In the transmission process, the processor 204 or
the image processing unit 248 may transmit the data
packets by using a communication protocol the same as
that described above.
[0068] In an example, the image shot by the camera
interface 23 may be transmitted to a display interface by
using the communication link in a manner in Table 24.
Before data transmission is performed, the camera inter-
face 23 may determine a vertical sync start (vertical sync
start, VSS) time point based on an initial setting or a set-
ting of a skilled person. A time period between two VSS
time points can indicate time at which the image is dis-
played. Therefore, the VSS can be used to control a
frame rate (to be specific, a quantity of frames of the
image displayed per second).
[0069] As shown in FIG. 2, a horizontal sync start (hor-
izontal sync start, HSS) time point may be entered after
the VSS time point. After the HSS time point, the camera
interface 23 may send pixel data packets in each row of
the image row by row. It may be obviously learned from
Table 24 of FIG. 2 that the camera interface 23 does not
send data after the VSS time point and before the HSS
time point. In other words, in a time period between a
data packet at the VSS time point and a data packet at
the HSS time point, no data packet is transmitted on the
communication link. Therefore, the camera interface 23,
the communication link and a receiving end interface (the
display interface) may enter a low-power state (low-pow-
er state, LPS).
[0070] After the HSS time point, the pixel data packets
may be sent row by row based on a preset time interval,
where the preset time interval may be calculated by using
a display frame rate and resolution, and is usually in a
microsecond level. Within the preset time interval, if pixel
data packets in a row are sent, no data packet is sent on
the communication link by the camera interface 23.
Therefore, the camera 21 may enter a horizontal LPS.
In addition, after the data packets are sent row by row,
the camera interface 23 enters a vertical LPS.
[0071] For example, when the frame rate is 60 Hz, dis-
play time of a frame of image is 1/60≈16.67 milliseconds.
When the resolution is 1920*1080, because vertical
blank and horizontal blank exist, and an actual pixel is
2400*1200, time of pixel packets in each row shown in
FIG. 2 is approximately 16.67/1200≈13.89 ms. Limited
by interface performance and a related protocol, data
transmission time of the pixel packets is about 12 micro-
seconds. Therefore, the horizontal LPS is about 1.8 mi-
croseconds, and the vertical LPS is about 1.67 millisec-
onds.
[0072] It can be learned that, when the frame rate and
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the resolution are fixed, sleep time between data packets
is fixed. In other words, intra-frame sleep time is fixed.
However, when the frame rate or the resolution changes,
the sleep time changes accordingly. As described above,
both the vertical LPS and the horizontal LPS change ac-
cordingly. In this case, the vertical LPS and the horizontal
LPS may be determined jointly based on the frame rate,
the resolution, a data packet length, the interface per-
formance and the related protocol.
[0073] To reduce power consumed by the camera in-
terface 23 (referred to as power consumption for short
below), the camera interface 23, the communication link
and/or the receiving end interface (for example, the dis-
play interface) may enter the LPS within the time period
in which no data packet is transmitted, and the camera
interface 23 may enter the HS data transmission mode
within a time period in which a data packet needs to be
transmitted.
[0074] It should be noted that the foregoing application
scenario described in embodiments of this application is
intended to describe the technical solutions in embodi-
ments of this application more clearly, and does not con-
stitute a limitation on the technical solutions provided in
embodiments of this application. A person of ordinary
skill in the art may know that, for emergence of another
similar or new application scenario, the technical solu-
tions provided in embodiments of this application are also
applicable to a similar technical problem.
[0075] FIG. 3A is a diagram of switching a data trans-
mission mode by a data transmission system in a related
technology. The data transmission system may include
a transmitting end interface 310, a data link 320 and a
receiving end interface 330. The transmitting end inter-
face 310 may indicate an interface for sending a data
packet. The receiving end interface 330 may indicate an
interface for receiving a data packet from the transmitting
end interface. The communication link 320 may indicate
a data transmission channel for sending the data packet
transmitted by the transmitting end interface 310 to the
receiving end interface. The communication link 320 may
be implemented in a wireless form or in a wired form.
[0076] In a possible implementation, the transmitting
end interface 310 and the receiving end interface 330
may indicate components in a same device. The com-
ponents mentioned herein may be in a form of a chip, or
may be in a form of a device. This is not limited in this
application. For example, both the transmitting end inter-
face 310 and the receiving end interface 330 may be
located at an interface in the terminal device 100 in FIG.
1, for example, the A/V interface, the peripheral interface,
or the I/O interface. In this scenario, the data link 320
may indicate the data bus in FIG. 1.
[0077] In addition, the transmitting end interface 310
and the receiving end interface may further indicate com-
ponents that are not in a same device. For example, when
the transmitting end interface 310 may be the interface
in the terminal device 100 in FIG. 1, the receiving end
interface 320 may be located in an external interface de-

vice of the terminal device 100. For example, the external
interface device may include an external display device,
an external camera device, and the like. In this scenario,
the communication link 320 may be implemented by us-
ing a cable, an optical fiber, or another communication
channel.
[0078] In this example, the transmitting end interface
310 and the receiving end interface 320 are C/D-PHY
high-speed interfaces in the terminal device 100. To en-
sure that the C/D-PHY high-speed interfaces can switch
between different data transmission modes, the interface
may use an operation shown in FIG. 3A.
[0079] As shown in FIG. 3A, when no data packet is
transmitted, the transmitting end interface 310, the com-
munication link 320 and the receiving end interface 330
are all in a sleep mode. After a period of time, the trans-
mitting end interface 310 needs to send the data packet
to the receiving end interface 330 by using the commu-
nication link 320. In this case, the transmitting end inter-
face 310, the communication link 320 and the receiving
end interface 330 need to end the sleep mode and start
a high-speed data transmission mode to send the data
packet. In other words, the data transmission mode of
the transmitting end interface 310 needs to be switched
from the sleep mode to the high-speed data transmission
mode. Correspondingly, the communication link 320 and
the receiving end interface 330 also need to switch the
data transmission modes accordingly.
[0080] In this scenario, in a related technology, the
transmitting end interface 310 may send a high-speed
mode start-of-transmission (start-of-transmission, SoT)
sequence 301 to the receiving end interface 330 by using
the communication link 320.
[0081] After receiving the SoT 301, the communication
link 320 and the receiving end interface 330 may end the
sleep mode. Specifically, after receiving the SoT 301, the
communication link 320 may start the high-speed data
transmission mode by changing an endpoint connection
relationship of some circuits in the communication link.
For example, to start the high-speed data transmission
mode, the communication link 320 may switch some cir-
cuits from a high-impedance state to a 50-ohm endpoint-
connected state. In addition, the receiving end interface
320 may start related modules for high-speed data trans-
mission in the receiving end interface 320, for example,
a clock data recovery (CDR) module, a logic control mod-
ule, a data parsing module, a K code detection module,
a serial/parallel detection module, a scrambling code de-
tection module, and a spread spectrum module. In other
words, after the transmitting end interface 310 sends the
SoT for a period of time, both the communication link 320
and the receiving end interface 330 are prepared to ex-
ecute in the high-speed data transmission mode. In this
case, the transmitting end interface 310 may send the
data packet to the receiving end interface 330 in the high-
speed data transmission mode by using the communi-
cation link 320.
[0082] After a period of time, the transmitting end in-
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terface 310 has complete sending of the data packet to
the receiving end interface 330. In other words, the trans-
mitting end interface 310 does not send the data packet
to the receiving end interface 330. In this case, the trans-
mitting end interface 310 may send a high-speed mode
end-to-transmission (end-to-transmission, EoT) se-
quence 302 to the receiving end interface 330 by using
the communication link 320 after completing an operation
of sending a data packet, so that the communication link
320 and the receiving end interface 330 enter the sleep
mode. In the sleep mode, the transmitting end interface
310 and the receiving end interface 330 may close the
related module used for high-speed data transmission.
However, both the transmitting end interface and the
communication link need to be prepared to generate and
receive the SoT. Therefore, some circuits in the trans-
mitting end interface need to be reserved.
[0083] As shown in FIG. 3B, the transmitting end inter-
face may use a shift register output circuit in a fixed state
as some circuits, to generate and send the SoT, where
a0, a1, to an may indicate values of shift registers. For
example, when the EoT is 110, a2 may be set to 1, a1
may be set to 1, and a0 may be set to 0.
[0084] To better understand the technical solutions in
FIG. 3A and FIG. 3B, the following describes changes of
interfaces and the communication link during the switch-
ing between data transmission modes with reference to
FIG. 4. For ease of description, in the embodiment in
FIG. 4, the transmitting end interface needs to send data
when the transmitting end interface is in a low-power data
transmission mode. Therefore, the transmitting end in-
terface is switched from the low-power data transmission
mode to the high-speed data transmission mode.
[0085] As shown in FIG. 4, when no data packet is
transmitted, the transmitting end interface is in the low-
power data transmission mode. In this mode, the related
modules used for high-speed data transmission in the
transmitting end interface and the receiving end interface
are all closed, and the communication link is also in a
stopped state.
[0086] When the transmitting end interface needs to
transmit data, the transmitting end interface ends the low-
power data transmission mode, and enters the high-
speed data transmission mode. Specifically, the trans-
mitting end interface may send the SoT before sending
the data packet. After receiving the SoT, the communi-
cation link ends the stopped state 410, and enters a high-
speed request state 420. After a time period T1, the com-
munication link enters a bridging state 430. In other
words, the communication link has changed the endpoint
connection relationship of some circuits. In a time period
T2, the receiving end interface detects the bridging state
430 of the communication link and starts the related mod-
ule used for high-speed data transmission. Therefore,
after the time period T2, the transmitting end interface
and the receiving end interface may achieve high-speed
state synchronization 440 between the two ends. In other
words, after the bridging state 430 of the communication

link lasts for the time period T2, both ends that send data
and receive data have entered the high-speed data trans-
mission mode. The data transmission modes of the trans-
mitting end interface, the communication link and the re-
ceiving end interface are switched from the low-power
data transmission mode to the high-speed data trans-
mission mode.
[0087] After data transmission is completed, the trans-
mitting end interface may send the EoT, so that the com-
munication link enters the stopped state 410. In an im-
plementation, the communication link may enter the
stopped state 410 after detecting differential signal
switching 450. Specifically, the communication link trans-
mits the EOT after transmitting the last data packet.
Therefore, the communication link may detect that a data
format of the transmitted data changes, that is, a data
packet format of a differential signal is changed to an
instruction format of the shift register. In other words, the
communication link detects the differential signal switch-
ing 450. After a period of time, the communication link
may parse out EOT instructions, and the communication
link may enter the stopped state 410. The period of time
mentioned herein may indicate that time for parsing out
the EOT by the communication link is reserved, where
the time is at a nanosecond level, and is related to a data
transmission rate of the communication link and a parsing
capability of a receiving end. After receiving that the com-
munication link exits the high-speed data transmission
mode, the receiving end interface may enter a low-power
state. In the low-power state, the receiving end interface
may close the related module used for high-speed data
transmission.
[0088] It may be learned that, in the related technology,
specific high-speed transmission start instructions and
specific high-speed transmission end instructions are
used to notify the data link and the receiving end interface
to enter different data transmission modes. These in-
structions are of a specific length and therefore may
cause errors. In addition, after these instructions are re-
ceived, both the communication link and the receiving
end interface need time to start and run a related circuit
or module. In other words, the communication link and
the receiving end interface need additional start/prepa-
ration time. In addition, even in the low-power data trans-
mission mode (for example, the sleep mode), the com-
munication link still needs to reserve some circuits to re-
ceive the start-of-transmission sequence in the high-
speed data transmission mode. This limits a possibility
of further reducing power consumption of the communi-
cation link.
[0089] FIG. 5A is a flowchart of steps of a method for
determining a data transmission mode according to an
embodiment of this application. For ease of description,
in this embodiment, a transmitting end interface 51, a
communication link 52, and a receiving end interface 53
have two modes: a low-power data transmission mode
and a high-speed data transmission mode. For ease of
description, the transmitting end interface 51 and the re-
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ceiving end interface 53 are camera interfaces in a ter-
minal device 100, and the camera interfaces are C/D-
PHY high-speed interfaces.
[0090] In an implementation, a user may trigger a re-
lated control in the terminal device 100 to start the trans-
mitting end interface 51. For example, the user may tap
a camera icon on the terminal device 100. After detecting
the tapping of the user, the terminal device 100 may in-
voke a kernel layer to start the camera interface and an
A/V interface. The camera interface may be used as the
transmitting end interface 51, and the A/V interface that
displays an image shot by the camera interface 51 may
be used as the receiving end interface 53.
[0091] In step S510, the transmitting end interface 51
starts the high-speed data transmission mode, and in
step S520, the receiving end interface 53 starts the high-
speed data transmission mode. In the high-speed data
transmission mode, a data transmission rate is high (usu-
ally in a range of 80 Mbps to 1 Gbps), power consumption
is high and a signal amplitude is small (usually in a range
of 100 mv to 300 mv).
[0092] In a possible implementation, the transmitting
end interface 51 and the receiving end interface 53 may
be set by default to start the high-speed data transmission
mode after being started. In another possible implemen-
tation, the terminal device 100 may send start instructions
that are used to start the high-speed data transmission
mode to the transmitting end interface 51 and the receiv-
ing end interface 53 by using another data interface. The
transmitting end interface 51 and the receiving end inter-
face 53 may start the high-speed data transmission mode
after receiving the instructions.
[0093] To ensure that the transmitting end interface
51, the receiving end interface 53 and the communication
link 52 are prepared to execute the high-speed data
transmission mode, the transmitting end interface 51 may
transmit a data packet after being started for a period of
time (for example, 3 microseconds). The following spe-
cifically describes an operation performed after the trans-
mitting end interface 51 starts to send the data packet
with reference to FIG. 5A.
[0094] As shown in FIG. 5A, after starting the high-
speed data transmission mode, the transmitting end in-
terface 51 may send the data packet to the receiving end
interface 53 by using the communication link 52 in step
S530. When the transmitting end interface 51 sends the
data packet in the high-speed data transmission mode,
a transmitting end device 51 further needs to determine
whether the transmitting end interface 51 executes a
sleep mode.
[0095] Specifically, when a resolution and a frame rate
are fixed, a quantity of data packets transmitted in each
frame and sleep time after the data packet is transmitted
are basically fixed. Therefore, the transmitting end inter-
face 51 may determine the sleep time in advance. Based
on this, the transmitting end interface 51 may determine
an initial sleep time period (low power duration, LPD) in
which the sleep mode is to be executed, and the initial

sleep time period may also be referred to as an initial
time period. In other words, the transmitting end interface
51 may perform step S5110 to determine the initial LPD
for executing the sleep mode. Refer to the embodiment
in FIG. 2. It may be learned that the transmitting end
interface 51 may set a time period corresponding to a
horizontal LPS as the initial LPD, or may set a time period
corresponding to a vertical LPS as the initial LPD. It
should be noted that, because the frame rate or the res-
olution in the terminal device may change accordingly,
the time periods corresponding to the horizontal LPS and
the vertical LPS also changes accordingly. In this case,
the initial LPD determined by the transmitting end inter-
face 51 also changes accordingly.
[0096] In step S5220, the transmitting end interface 51
compares the initial LPD with communication link wake-
up time. The communication link wake-up time indicates
link wake-up time inherent in the terminal device, and is
time required for waking up a link. This is related to circuit
design and wake-up logic of the terminal device, and is
determined before the terminal device is delivered from
a factory and cannot be randomly changed. In other
words, the communication link wake-up time is deter-
mined. In an implementation, a value of the communica-
tion link wake-up time may be stored in a related memory
(for example, a register) of the transmitting end interface.
[0097] Therefore, to ensure that the communication
link has sufficient time to switch to the high-speed data
transmission mode, the time period needs to be reserved.
Therefore, after determining the initial LPD, the transmit-
ting end interface may compare the initial LPD with the
communication link wake-up time. If the initial LPD is less
than the communication link wake-up time, in other
words, time for the communication link 52 and the receiv-
ing end interface 53 to enter the sleep mode is not enough
to wake up the communication link, the transmitting end
interface does not execute the sleep mode, in other
words, the transmitting end interface 51 does not perform
an additional operation, and continues to remain in the
high-speed data transmission mode. For example, be-
cause the horizontal LPS is less than the communication
link wake-up time, the transmitting end interface may
continue to remain in the high-speed data transmission
mode.
[0098] If it is determined in step S5120 that the initial
LPD is greater than the communication link wake-up
time, the transmitting end interface 51 is determined to
perform switching of a data transmission mode. In this
case, the transmitting end interface 51 may perform step
S530. For example, because the vertical LPS is greater
than the communication link wake-up time, the transmit-
ting end interface 51 may perform step S530.
[0099] In step S5130, a target LPD to execute the sleep
mode is determined by using the initial LPD and the link
wake-up time, where the target LPD may also be referred
to as a target time period. In an implementation, to ensure
that the communication link 52 changes a terminal con-
nection relationship to enter the high-speed data trans-

19 20 



EP 4 307 584 A1

12

5

10

15

20

25

30

35

40

45

50

55

mission mode and the receiving end interface 53 starts
a related circuit in the high-speed data transmission
mode in time, the target LPD may be determined as the
initial sleep time period minus the link wake-up time. In
addition, the target LPD may be appropriately shortened
to reserve sufficient time for waking up the communica-
tion link. In other words, the target LPD may be set to be
not longer than remaining time period obtained by sub-
tracting the link wake-up time from the initial LPD. When
the target LPD is determined in step S5130, the trans-
mitting end interface 51 needs to send the target LPD to
the receiving end interface 53.
[0100] In a possible implementation, after obtaining the
initial LPD and the link wake-up time, the receiving end
interface 53 may perform step S5110 to step S5130, in
other words, the receiving end interface 53 determines
the target LPD. In this case, the receiving end interface
53 may determine the initial LPD and the link wake-up
time based on the frame rate, the resolution, and the like,
and then perform step S5110 to step S5130.
[0101] When the transmitting end interface 51 deter-
mines the target LPD, the transmitting end interface 51
may send the target LPD to the receiving end interface
by using the data packet, as shown in FIG. 5B.
[0102] FIG. 5B is a diagram of transmitting a target
LPD by using data packets according to an embodiment
of this application. In the figure, a transmitting end inter-
face 51 may send the target LPD to a receiving end in-
terface 53 by using three solutions. It should be noted
that all the data packets sent in step S530 include a pack-
et header (packet header, PH), a payload (payload, PL),
and a packet footer (packet footer, PF). The PH may
include information related to transmission of the data
packets, for example, a data type and a data length. The
PL is transmitted data (for example, pixel information in
the pixel data packet mentioned above). The PF may
include check information and end information.
[0103] Three solutions for transmitting the target LPD
by using the data packets are specifically as follows:
[0104] First solution: The target LPD is included in an
initial data packet (or referred to as a first data packet)
501, and the target LPD may be placed in any part (a
packet header part, a payload part or a packet footer
part) of the data packet. Other data packets except the
first data packet 501 transmit data (for example, trans-
mitting pixel data) based on a data packet format in a
related technology. The first data packet 501 indicates
the first data packet in the data packets sent from the
transmitting end interface 51 to the receiving end inter-
face 53 in step S530.
[0105] Second solution: The data packet transmitted
in a high-speed data transmission mode transmits data
based on the data packet format in the related technol-
ogy, but a last data packet 502 in the high-speed data
transmission mode includes the target LPD, and the tar-
get LPD may be placed in any part (the packet header
part, the payload part, or the packet footer part) of the
data packet. The last data packet 502 indicates the last

data packet in the data packets sent from the transmitting
end interface 51 to the receiving end interface 53 in step
S530. After the last data packet 530 is sent, the trans-
mitting end interface 51 switches from the high-speed
data transmission mode to a sleep mode.
[0106] Third solution: The data packets transmitted by
the transmitting end interface 51 and the receiving end
interface all includes the target LPD that indicates wheth-
er to enter the sleep mode after a current data packet.
For ease of description, a data packet 503 in FIG. 5B
may indicate any data packet transmitted in the third so-
lution. For example, if the transmitting end interface 51
continues to send the data packet after sending the cur-
rent data packet, the target LPD of the current data packet
is 0, until the last data packet may include a specific target
LPD (for example, 5 microseconds), and the target LPD
may be placed in any part (the packet header part, the
payload part or the packet footer part) of the data packet.
[0107] The target LPD mentioned in the foregoing
three solutions may be placed in the packet header, the
payload and the packet footer. Storing data (in other
words, the target LPD) by using the payload of the data
packet is a common manner in a related field, and details
are not described herein again.
[0108] The following describes in detail a solution of
transmitting the target LPD by using the packet header
with reference to FIG. 6. A manner of transmitting the
target LPD by using the packet footer is similar to that of
transmitting the target LPD by using the packet header,
and details are not described herein again.
[0109] When the target LPD is transmitted by using the
packet header, the first data packet 501, the last data
packet 502 or the data packet 503 may all use a data
packet format shown in FIG. 6. In other words, when the
transmitting end interface 51 transmits the data packet
in the high-speed data transmission mode (for example,
during performing of step S5110 to step S5130), the first
data packet 501 may use the data packet in FIG. 6, in
other words, the target LPD is embedded in the packet
header, and the target LPD is not embedded in the packet
header of another data packet; or the last data packet
502 may use the data packet in FIG. 6, in other words,
the target LPD is embedded in the packet header, and
the target LPD is not embedded in the packet header of
another data packet. Alternatively, the data packet in FIG.
6 is used for all data packets, in other words, the target
LPD is embedded in the packet header. The following
describes the solution in detail with reference to FIG. 6,
and details are not described herein again.
[0110] The transmitting end interface 51 may start a
timer in step S540 after a starting condition of the timer
is met, where the timer is timed for the target LPD. The
starting condition may indicate a switching condition for
the transmitting end interface 51 to switch from the high-
speed data transmission mode to the sleep mode.
[0111] In a possible implementation, the starting con-
dition includes a quantity of data packets. Specifically,
when the resolution and the frame rate are fixed, the
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transmitting end interface 51 may determine a quantity
of data (for example, a quantity of data packets) trans-
mitted in the high-speed data transmission mode. There-
fore, the timer may be started after a specific quantity of
data packets are transmitted. Particularly, for a solution
in which the first data packet 501 includes the target LPD,
the transmitting end interface 51 may start the timer after
sending a quantity of data packets that is determined by
using the resolution and the frame rate. In another pos-
sible implementation, the starting condition may include
that the transmitting end interface 51 starts to switch to
the sleep mode after the last data packet is sent. There-
fore, the timer may be started.
[0112] In step S550, the receiving end interface 53
starts the timer, where the timer is timed for the target
LPD. In an implementation, the receiving end interface
53 may start a timer after receiving the last data packet.
The starting condition may indicate a switching condition
for the receiving end interface 53 to switch from the high-
speed data transmission mode to the sleep mode.
[0113] When the first data packet is used to send the
target LPD, the receiving end interface 53 may determine
the last data packet by using an end flag bit in the last
data packet. In addition, in a possible implementation,
the starting condition includes the quantity of data pack-
ets. The receiving end interface 53 may determine the
quantity of data packets transmitted in the high-speed
data transmission mode and determine the last data
packet based on the quantity. Finally, the receiving end
interface 53 may start the timer after receiving the last
data packet.
[0114] In an optional implementation, when the target
LPD is sent by using the first data packet, the transmitting
end interface 51 and the receiving end interface 53 may
further start the timer after sending the first data packet.
In this case, timing time of the timers of the transmitting
end interface 51 and the receiving end interface 53 is set
to a sum of time for performing in the high-speed data
transmission mode and time of the target LPD.
[0115] In addition, in another possible implementation,
the starting condition may include that the last data pack-
et is completely sent. When the target LPD is sent by
using the last data packet 502, after sending the last data
packet 502, the transmitting end interface 51 may per-
form step S540 to start the timer. In addition, after receiv-
ing the last data packet 502, the receiving end interface
53 may perform step S550 to start the timer. In an imple-
mentation, each timer in the transmitting end interface
51 and the receiving end interface 53 is timed for the
target LPD.
[0116] When the third solution mentioned above is
used, the transmitting end interface 51 may perform step
S540 after sending the last data packet, to start the timer.
After the transmitting end interface 51 sends the last data
packet to the receiving end interface 53, the receiving
end interface 53 may perform step S550 to start the timer.
In an implementation, each timer in the transmitting end
interface 51 and the receiving end interface 53 is timed

for the target LPD.
[0117] In step S560, the transmitting end interface 51
may calculate whether the timer reaches the timing time,
and after the timer reaches the timing time, a related mod-
ule for high-speed data transmission in the transmitting
end interface 51 is started, to enter the high-speed data
transmission mode.
[0118] In addition, in step S570, the receiving end in-
terface 53 may calculate whether the timer reaches the
timing time, and after the timer reaches the timing time,
a related module for high-speed data transmission in the
receiving end interface 51 is started, to enter the high-
speed data transmission mode.
[0119] In conclusion, embodiments of this application
provide a method for determining the data transmission
mode. In the method, after determining a target sleep
time period, the transmitting end interface may send the
target sleep time period to the receiving end interface by
using the data packet, and a long sequence does not
need to be used to start or end the data transmission
mode, so that an error rate of the long sequence is avoid-
ed. Further, in the method, the timer and the timing time
are set in sending of the transmitting end interface and
the receiving end interface. This helps the transmitting
end interface, the communication link and the receiving
end interface to complete preparation work for high-
speed data transmission in advance, effectively saves
preparation time required for the receive end to enter the
high-speed transmission mode during sequence trans-
mission, implements quick exit from the sleep mode, and
improves transmission efficiency.
[0120] FIG. 6 shows two types of data packets 600A
and 600B in an embodiment of this application. The data
packet 600A and the data packet 600B are data packets
formed by a transmitting end interface based on a cor-
responding protocol layer. In the three solutions shown
in FIG. 5B, a first data packet 501, a last data packet 502
and a data packet 503 that are sent by the transmitting
end interface all use a data packet format of the data
packet 600A.
[0121] As shown in FIG. 6, both the data packet 600A
and the data packet 600B include a packet header (pack-
et head, PH) 610-1 or 610-2, a payload (payload, PL)
620 and a packet footer (packet footer, PF) 630. The PH
610-1 or the 610-2 may include information related to
transmission of the data packet, for example, a data type
and a data length. The PL is transmitted data (for exam-
ple, pixel data in the pixel data packet mentioned above).
The PF may include check information and end informa-
tion.
[0122] In the data packet 600A or 600B, the PH 610-1
or the PH 610-2 may include a plurality of data bits (bits).
These data bits are flag bits that indicate different content.
In the PH 610-1:
[0123] The data bit 601 may be a flag bit that indicates
another function unrelated to a data transmission mode
in this embodiment of this application, for example, a flag
bit that may indicate the data type, a flag bit that may
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indicate a virtual channel, a flag bit that may indicate the
data length, a flag bit that may indicate the check infor-
mation, or a flag bit that may indicate synchronization. In
this embodiment, one data bit may be allocated to the
data bit 601.
[0124] A data bit 62 may indicate a flag bit of a target
LPD.
[0125] For the three solutions mentioned above:
For the first solution, the transmitting end interface may
set the data bit 62 in the packet header of the first data
packet 501 as the target LPD, and the packet header of
another data packet does not include the flag bit that
indicates the target LPD. For example, the data bit 62 is
set to 25, indicating that sleep time period of the trans-
mitting end interface is 25 microseconds.
[0126] For the second solution, the transmitting end
interface may set the data bit 62 in the packet header of
the last data packet 503 as the target LPD, and the packet
header of another data packet does not include the flag
bit that indicates the target LPD. For example, the data
bit 62 is set to 25, indicating that sleep time period of the
transmitting end interface is 25 microseconds.
[0127] For the third solution, a packet header of each
data packet sent by the transmitting end interface in-
cludes the data bit 62. In this case, the transmitting end
interface may set the data bit 62 in the packet header of
each data packet depending on whether the current data
packet enters a sleep mode after being sent. For exam-
ple, if the transmitting end interface does not enter the
sleep mode after sending the current data packet, in other
words, the sleep time period is 0, the data bit 62 of the
current data packet may be set to "0". If the transmitting
end interface enters the sleep mode after sending the
current data packet, the data bit 62 is set to the target
LPD for entering the sleep mode. For example, the data
bit 62 may be directly set to 25, indicating that the sleep
time period of the transmitting end interface is 25 micro-
seconds.
[0128] A function of a data bit 604 is similar to that of
the data bit 601, and is also a flag bit that indicates an-
other function unrelated to the data transmission mode
in this embodiment of this application. In this embodi-
ment, two data bits may be allocated to the data bit 601.
[0129] A data bit 605 is a flag bit that indicates the
check information after PH 610-1 is checked. In other
words, after the PH 610-1 including the data bit 62 is
checked, the check information is obtained, and then the
data bit 605 is set by using the check information. In an
example, the check information may be information ob-
tained by using parity (parity) check or error checking
and correcting (error checking and correcting, ECC).
[0130] In an example of obtaining the check informa-
tion by using ECC, after a receiving end interface re-
ceives the data packet 600A, an ECC operation is per-
formed on each data bit in the PH 610-1, a new ECC
result is calculated, an exclusive-OR operation is per-
formed on the new ECC result and the ECC result in 605
to obtain a fault code, and then the fault code is used to

determine whether an error exists in the transmission
process. In an example, if the PH 610-1 has 64-bit data,
the data bit 605 may be set to 7 data bits, where the 7
data bits include at least one data bit for error correcting
and two data bits for error checking.
[0131] In conclusion, the transmitting end interface
may send the target LPD by using the packet header of
the data packet. In this way, when obtaining the data
packet, the receiving end interface may further learn re-
lated information that is about to enter a sleep transmis-
sion mode, so that a specific sequence for starting and
ending does not need to be additionally transmitted. In
this way, the transmitting end interface, the receiving end
interface, and the communication link do not need to re-
serve a circuit for sending and receiving the specific se-
quence. This further reduces power consumption. On this
basis, both the transmitting end interface and the receiv-
ing end interface may reuse an original error checking
and correcting mechanism in the packet header of the
data packet. This ensures accuracy of the foregoing in-
formation.
[0132] In addition, for the data packet 503, a data pack-
et shown in the data packet 600B may be further used.
In other words, in addition to the target LPD, the packet
header of the data packet 503 further includes informa-
tion indicating a sleep state, in other words, the packet
header of the data packet 503 includes the sleep state
and a target sleep time period (namely, the target LPD).
Based on this, this embodiment of this application further
provides a data packet structure of the data packet 600B.
A difference between the data packet 600B and the data
packet 600A lies in a part of packet header. Therefore,
for brevity, a same part is not described herein again. As
shown in FIG. 6, in the PH 610-2, the data bit 62 may be
replaced with the data bit 602 and the data bit 603. In
other words, the PH 610-2 includes:
[0133] The data bit 602 is a state flag bit that indicates
whether the transmitting end interface enters a low-pow-
er state (low-power state, LPS). In an implementation, if
the transmitting end interface enters a low-power trans-
mission mode after sending the data packet 600B, the
data bit 602 may be set to "1". If the transmitting end
interface enters or maintains the high-speed data trans-
mission mode after sending the data packet 600B, the
data bit 602 may be set to "0".
[0134] The data bit 603 may indicate a time flag bit of
the target LPD that enters the low-power state, in other
words, the target LPD mentioned in FIG. 5A. When the
data bit 602 is set to "1", the data bit 603 is correspond-
ingly set to the target LPD (for example, 15 microsec-
onds). When the transmitting end interface does not enter
the LPS or continues to perform the high-speed data
transmission mode (in other words, the data bit 602 is
set to "0"), the data bit 603 may be set to "0".
[0135] In conclusion, the transmitting end interface
may set the state flag bit (for example, the data bit 602)
and the time flag bit (for example, the data bit 603) in the
packet header of the data packet, and send the data
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packet to the transmitting end interface. In this way, when
obtaining the data packet, the transmitting end interface
may further learn related information that is about to enter
the sleep transmission mode.
[0136] It can be learned from the foregoing embodi-
ments in FIG. 5A and FIG. 5B that the transmitting end
interface may send the target LPD of the data packet to
the receiving end interface. When the foregoing embod-
iments are performed, performance of the transmitting
end interface may be tested, or a person skilled in the
art may need to adjust the performance of the transmitting
end interface to implement the foregoing embodiments.
Based on this, in a scenario in which the sleep time period
(in other words, the target LPD) is fixed and a real-time
requirement is not high, in the method for determining
the data transmission mode according to the example
embodiments of this application, the sleep time period
may be sent to the transmitting end interface by using a
first interface or a storage unit, so that operations per-
formed by the person skilled in the art to start the trans-
mitting end interface to implement the method in this em-
bodiment of this application are reduced, and an existing
interface may be properly used. This implements inter-
face multiplexing.
[0137] With reference to FIG. 7, the following describes
embodiments in which a transmitting end interface sends
a target LPD to a receiving end interface in other man-
ners. It should be noted that the following embodiments
are applicable to a scenario in which a sleep time period
(in other words, a target LPD) is fixed and a real-time
requirement is low.
[0138] Refer to FIG. 7. The following describes an em-
bodiment in which the target LPD is sent to the receiving
end interface 72 by using a first interface 73. Detailed
description is provided herein with reference to FIG. 7. It
should be noted that a data packet in these embodiments
may use a data packet format of a standard protocol. In
other words, each part (for example, a packet header, a
packet footer, or a payload) of the data packet does not
include a data bit indicating the target LPD.
[0139] In this embodiment, the first interface 73 may
indicate a data interface other than the transmitting end
interface 71 and the receiving end interface 72, and the
data interface may transmit the data packet or instruc-
tions based on an existing protocol layer. For example,
the first interface 73 may include an inter-integrated cir-
cuit (inter-integrated circuit, I2C) interface, a serial pe-
ripheral interface (serial peripheral interface, SPI) inter-
face, and the like.
[0140] For ease of description, in this embodiment, the
transmitting end interface 71 and the receiving end inter-
face 72 have two modes: a low-power data transmission
mode and a high-speed data transmission mode. For
ease of description, the transmitting end interface 71 and
the receiving end interface 73 are camera interfaces in
a terminal device 100, and the camera interfaces are
C/D-PHY high-speed interfaces.
[0141] In an implementation, a user may trigger a re-

lated control in the terminal device 100 to start the trans-
mitting end interface 71. For example, the user may tap
a camera icon on the terminal device 100. After detecting
the tapping of the user, the terminal device 100 may in-
voke a kernel layer to start the camera interface and an
A/V interface. The camera interface may be used as the
transmitting end interface 71, and the A/V interface that
displays an image shot by the camera interface 71 may
be used as the receiving end interface 73.
[0142] In step S710, the transmitting end interface 71
starts the high-speed data transmission mode, and in
step S720, the receiving end interface 72 starts the high-
speed data transmission mode.
[0143] In a possible implementation, the transmitting
end interface 71 and the receiving end interface 72 may
be set by default to start the high-speed data transmission
mode after being started. In another possible implemen-
tation, the terminal device 100 may send start instructions
that are used to start the high-speed data transmission
mode to the transmitting end interface 71 and the receiv-
ing end interface 72 by using another data interface. The
transmitting end interface 71 and the receiving end inter-
face 72 may start the high-speed data transmission mode
after receiving the instructions.
[0144] Then, the transmitting end interface may per-
form step S7110 to step S7130. Because step S7110 to
step S7130 are the same as step S5110 to step S5130,
details are not described herein again.
[0145] Then, the transmitting end interface 71 may
send the determined target LPD to the first interface 73,
and the first interface sends the determined target LPD
to the receiving end interface 72. The target LPD may
exist in a form of instructions or the data packet. This is
not limited in this application. In this embodiment, the
target LPD is determined by the transmitting end inter-
face 71 and sent to the first interface 73. In addition, the
first interface 73 may further obtain the target LPD in
another manner, which is specifically as follows:
[0146] In an optional implementation, the interface 73
may determine the target LPD, and send the target LPD
to the receiving end interface 72. For example, the cam-
era interface is used as the receiving end interface. The
interface 73 may determine the target LPD based on a
frame rate, resolution, and a link wake-up time of the
camera interface. In addition, in an implementation, an-
other processing unit may be used to determine the target
LPD based on the frame rate, the resolution, and the link
wake-up time of the camera interface, and send the target
LPD to the receiving end interface 72.
[0147] In step S740, the transmitting end interface 71
may start a timer. In implementation, the transmitting end
interface 71 may determine a start time point for starting
the timer, and then start the timer at the start time point.
[0148] When the resolution and the frame rate are
fixed, the transmitting end interface 71 may determine
an amount of data (for example, a quantity of data pack-
ets) transmitted in the high-speed data transmission
mode. Therefore, the timer may be started after a specific
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quantity of data packets are transmitted. Similarly, the
receiving end interface 72 may also start the timer in step
S750 in the foregoing manner.
[0149] In step S760, the transmitting end interface 71
may calculate whether the timer reaches timing time, and
after the timer reaches the timing time, a related module
for high-speed data transmission in the transmitting end
interface 71 is started, to enter the high-speed data trans-
mission mode.
[0150] In addition, in step S770, the receiving end in-
terface 72 may calculate whether the timer reaches the
timing time, and after the timer reaches the timing time,
the related module for high-speed data transmission in
the receiving end interface 72 is started, to enter the high-
speed data transmission mode.
[0151] It may be learned from the foregoing embodi-
ments that, after determining the target LPD in a current
frame, the transmitting end interface 71, the first interface
73, or another processing unit sends the target LPD to
the receiving end interface, so that the receiving end in-
terface 72 may perform a corresponding sleep mode in
a next frame. Therefore, in the foregoing embodiments,
after sleep information (in other words, the target LPD)
is sent to the receiving end interface by using the first
interface 73 in the current frame, the sleep mode is im-
plemented in the next frame, and a delay exists. There-
fore, this embodiment shown in FIG. 7 is applicable to a
scenario in which a sleep time period (in other words, the
target LPD) is fixed and a real-time requirement is not
high.
[0152] Refer to FIG. 7. The foregoing describes an em-
bodiment in which the target LPD is sent to the transmit-
ting end interface by using the first interface. In a possible
implementation, the transmitting end interface may fur-
ther store the LPD by using a storage unit (for example,
a register), and then send a storage address of the stor-
age unit to the transmitting end interface. In this way, the
receiving end interface may read the target LPD stored
in the storage unit by using the storage address. Similarly,
this implementation is applicable to a scenario in which
the sleep time period (in other words, the target LPD) is
fixed and the real-time requirement is not high.
[0153] In these scenarios, after being started, the re-
ceiving end interface may directly obtain the target LPD
from the first interface 73 or the storage unit, and imple-
ment synchronization between two data transmission
ends (the transmitting end interface and the receiving
end interface) in a data transmission mode in a next
frame.
[0154] In conclusion, in the scenario in which the sleep
time period (in other words, the target LPD) is fixed and
the real-time requirement is not high, in the method for
determining the data transmission mode according to the
example embodiments of this application, the first inter-
face or the storage unit may send the sleep time period
(in other words, the LPD) to the transmitting end interface,
so that operations performed by a person skilled in the
art to start the transmitting end interface to implement

the method in this embodiment of this application are
reduced, and an existing interface may be properly used.
This implements interface multiplexing.
[0155] For more intuitive understanding of embodi-
ments of this application, a case in which a time axis is
introduced is described. FIG. 8 is a schematic diagram
of a transmitting end interface and a receiving end inter-
face switching from a high-speed data transmission
mode to a sleep mode by using a data packet according
to an embodiment of this application. In this embodiment,
the transmitting end interface may send a data packet to
the receiving end interface by using a format of a data
packet 600A, where a packet header of the data packet
may include an LPS and an LPD.
[0156] In this embodiment, after the transmitting end
interface and the receiving end interface are started, data
transmission may be first performed in a high-speed data
transmission mode until the transmitting end interface
sends a data packet N. The N herein may indicate a last
data packet in a data transmission process, in other
words, the transmitting end interface enters the sleep
mode after sending the data packet N. The transmitting
end interface and the receiving end interface may deter-
mine a target LPD that is to sleep based on a packet
header part in the data packet. The transmitting end in-
terface, the communication link, and the receiving end
interface are prepared to enter the high-speed data trans-
mission mode after the target LPD, and enter the high-
speed data transmission mode after the communication
link wake-up time.
[0157] Refer to FIG. 8. Before a time point t1, the trans-
mitting end interface, a communication terminal, and the
receiving end interface all perform the high-speed data
transmission mode. At the time point t1, after sending the
data packet N, the transmitting end interface starts an
internal timer thereof, and after receiving the data packet
N, the receiving end interface starts an internal timer
thereof. Timing time of the foregoing timers is a time pe-
riod (in other words, the target LPD in the figure) from
the time point t1 to the time point t2. In other words, in the
time period from the time point t1 to the time point t2, the
transmitting end interface, the communication terminal,
and the receiving end interface all perform the sleep
mode. Then, the timers of the transmitting end interface
and the receiving end interface reach the timing time after
the target LPD. In this case, the transmitting end inter-
face, the receiving end interface, and the communication
link enter wake-up time, in other words, a time period
(that is, LW in the figure) from the time point t2 to the time
point t3 may be used as wake-up time for the transmitting
end interface, the communication terminal, and the re-
ceiving end interface to perform the high-speed data
transmission mode. Because start time of a module re-
lated to high-speed data transmission needs to be started
on the transmitting end interface and the receiving end
interface is less than wake-up time of waking up the com-
munication link, the wake-up time is reserved. After the
time point t3, the transmitting end interface, the commu-
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nication terminal, and the receiving end interface may
perform the high-speed data transmission mode.
[0158] In conclusion, the time point t1 indicates a time
point at which the timer is started. The timer is a unit
configured to perform timing on a sleep time period. In
an implementation, both the transmitting end interface
and the receiving end interface have the timer. The trans-
mitting end interface may start the timer after sending
the data packet N, and the receiving end interface may
start the timer after receiving the data packet N. A time
period (an initial LPD) between the data packet N and a
data packet N+1 indicates the sleep time period in which
sleep is required. The t2 indicates a wake-up moment of
the communication link. The t3 indicates that the trans-
mitting end interface, the communication link, and the
receiving end interface can perform the high-speed data
transmission mode.
[0159] In an optional embodiment, the transmitting end
interface may determine whether the initial LPD is greater
than communication link wake-up time LW. If the initial
LPD is less than the communication link wake-up time
LW, in other words, time for the receiving end interface
to enter the sleep mode is not enough to wake up the
communication link, the transmitting end interface does
not perform the sleep mode.
[0160] When it is determined that the initial LPD is
greater than the communication link wake-up time LW,
the transmitting end interface may determine the target
LPD (for example, a time period between t1 and t2), set
the timing time of the timer as the target LPD, and provide
the time period LPD for the receiving end interface by
using the data packet N. In an implementation, the trans-
mitting end interface enters the sleep mode (at the time
point ti) after sending the data packet N. After receiving
the data packet N, the receiving end interface may start
the timer, and set the timing time of the timer as the target
LPD.
[0161] After the target LPD, the transmitting end inter-
face, the communication link, and the receiving end in-
terface wake up and/or start a circuit used for high-speed
data transmission within the communication link wake-
up time LW. Finally, at the time point t3, the transmitting
end interface may transmit the data packet N+1 in the
high-speed data transmission mode.
[0162] With reference to the foregoing embodiments,
refer to FIG. 9 and FIG. 10. Embodiments of a method
for determining a data transmission mode are respec-
tively described from perspectives of a transmitting end
interface and a receiving end interface.
[0163] The method for determining the data transmis-
sion mode shown in FIG. 9 is performed by the transmit-
ting end interface, and the method includes the following
steps:
[0164] Step S910: Send data packets to the receiving
end interface in a first data transmission mode by using
a communication link. This step may correspond to step
S510 and step S530 in FIG. 5A, and details are not de-
scribed herein again.

[0165] Step S920: Start to switch to a second data
transmission mode when a switching condition is met.
This step corresponds to a starting condition in step S540
in FIG. 5A, and details are not described herein again.
[0166] Step S930: Start to switch to the first data trans-
mission mode after a target time period starting when the
switching to the second data transmission mode is com-
pleted, where a data transmission rate of the first data
transmission mode is higher than a data transmission
rate of the second data transmission mode. The target
time period may indicate a target LPD mentioned above,
and an example of this step corresponds to step S540
and step S560 in FIG. 5A. Details are not described here-
in again.
[0167] In a possible implementation, a first data packet
or a last data packet in the data packets includes the
target time period; alternatively, each data packet in the
data packets includes mode information, where the mode
information indicates whether the switching to the second
data transmission mode starts after a current data pack-
et, and when the mode information indicates that the
switching to the second data transmission mode starts
after a current data packet, the mode information in-
cludes the target time period. Examples of the first data
packet, the last data packet, and the solution of each
data packet mentioned above are described in detail with
reference to FIG. 5B, and details are not described herein
again. In addition, the mode information included in each
data packet may indicate a data bit 62 in a data packet
600A in FIG. 6, and may further indicate a data bit 602
and a data bit 603 in a data packet 600B in FIG. 6.
[0168] In a possible implementation, the method fur-
ther includes: sending the target time period to the re-
ceiving end interface by using a first interface, where the
first interface is different from the transmitting end inter-
face and the receiving end interface. The first interface
may indicate the first interface 73 in FIG. 7. This embod-
iment is described in detail with reference to FIG. 7, and
details are not described herein again.
[0169] In a possible implementation, the method fur-
ther includes: determining an initial time period that lasts
after the switching to the second data transmission mode;
determining whether the initial time period is longer than
link wake-up time, where the link wake-up time indicates
time for waking up the communication link; and deter-
mining the target time period by using the initial time pe-
riod and the link wake-up time when the initial time period
is longer than the link wake-up time. The initial time period
may correspond to an initial sleep time period in FIG. 5A.
Based on this, this embodiment may correspond to step
S5110 to step S5130 in FIG. 5A or step S7110 to step
S7130 in FIG. 7. Details are not described herein again.
[0170] In a possible implementation, the target time
period is not longer than a remaining time period obtained
by subtracting the link wake-up time from the initial time
period. When the initial time period corresponds to the
initial sleep time period, and the target time period cor-
responds to the target LPD, an embodiment in which the
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target time period is determined by using the initial time
period and the link wake-up time is described in detail
with reference to FIG. 5A, and details are not described
herein again.
[0171] In a possible implementation, the switching con-
dition includes that a quantity of the data packets reaches
a preset quantity, or the mode information indicates that
the switching to the second data transmission mode
starts after the current data packet. An example of the
switching condition has been described above when the
transmitting end interface 51 performs a start condition
to start a timer in step S540 in FIG. 5A, and details are
not described herein again.
[0172] In a possible implementation, the first data
transmission mode includes a high-speed data transmis-
sion mode, the second data transmission mode includes
a sleep mode, and a transmission rate in the high-speed
data transmission mode is higher than a transmission
rate in the sleep mode. The embodiments in FIG. 5A,
FIG. 7, and FIG. 8 are described above with reference
to a setting in which the first data transmission mode is
the high-speed data transmission mode and the second
data transmission mode is the sleep mode, and details
are not described herein again.
[0173] The method for determining a data transmission
mode shown in FIG. 10 is performed by a receiving end
interface, and the method includes the following steps:
[0174] Step S1010: Receive data packets from a trans-
mitting end interface in a first data transmission mode by
using a communication link. This step corresponds to
step S520 and step S530 in FIG. 5A.
[0175] Step S1020: Start to switch to a second data
transmission mode when a switching condition is met.
This step corresponds to a starting condition of step S550
in FIG. 5A, and details are not described herein again.
[0176] Step S1030: Start to switch to a first data trans-
mission mode after a target time period starting when the
switching to the second data transmission mode is com-
pleted, where a data transmission rate of the first data
transmission mode is higher than a data transmission
rate of the second data transmission mode. The target
time period may indicate a target LPD mentioned above,
and an example of this step corresponds to step S550
and step S570 in FIG. 5A. Details are not described here-
in again.
[0177] In a possible implementation, a first data packet
or a last data packet in the data packets includes the
target time period; alternatively, each data packet in the
data packets includes mode information, where the mode
information indicates whether the switching to the second
data transmission mode starts after a current data pack-
et, and when the mode information indicates that the
switching to the second data transmission mode starts
after a current data packet, the mode information in-
cludes the target time period. Examples of the first data
packet, the last data packet, and the solution of each
data packet mentioned above are described in detail with
reference to FIG. 5B, and details are not described herein

again. In addition, the mode information included in each
data packet may indicate a data bit 62 in a data packet
600A in FIG. 6, and may further indicate a data bit 602
and a data bit 603 in a data packet 600B in FIG. 6.
[0178] In a possible implementation, the data packets
are received by the receiving end interface from the trans-
mitting end interface; and the method further includes:
obtaining the target time period by using a first interface,
where the first interface is different from the transmitting
end interface and the receiving end interface. The first
interface may indicate the first interface 73 in FIG. 7. This
embodiment is described in detail with reference to FIG.
7, and details are not described herein again.
[0179] In a possible implementation, the method fur-
ther includes: determining an initial time period that lasts
after the switching to the second data transmission mode;
determining whether the initial time period is longer than
link wake-up time, where the link wake-up time indicates
time for waking up the communication link; and deter-
mining the target time period by using the initial time pe-
riod and the link wake-up time when the initial time period
is longer than the link wake-up time. The initial time period
may correspond to an initial sleep time period in FIG. 5A.
Based on this, this embodiment may correspond to step
S5110 to step S5130 in FIG. 5A or step S7110 to step
S7130 in FIG. 7. Details are not described herein again.
[0180] In a possible implementation, the target time
period is not longer than a remaining time period obtained
by subtracting the link wake-up time from the initial time
period. When the initial time period corresponds to the
initial sleep time period, and the target time period cor-
responds to the target LPD, an embodiment in which the
target time period is determined by using the initial time
period and the link wake-up time is described in detail
with reference to FIG. 5A, and details are not described
herein again.
[0181] In a possible implementation, the switching con-
dition includes that a quantity of the data packets reaches
a preset quantity, or the mode information indicates that
the switching to the second data transmission mode
starts after the current data packet. An example of the
switching condition has been described above when the
receiving end interface 53 performs a start condition to
start a timer in step S550 in FIG. 5A, and details are not
described herein again.
[0182] In a possible implementation, the first data
transmission mode includes a high-speed data transmis-
sion mode, the second data transmission mode includes
a sleep mode, and a transmission rate in the high-speed
data transmission mode is higher than a transmission
rate in the sleep mode.
[0183] In a possible implementation, the first data
transmission mode includes a high-speed data transmis-
sion mode, the second data transmission mode includes
a sleep mode, and a transmission rate in the high-speed
data transmission mode is higher than a transmission
rate in the sleep mode. The embodiments in FIG. 5A,
FIG. 7, and FIG. 8 are described above with reference
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to a setting in which the first data transmission mode is
the high-speed data transmission mode and the second
data transmission mode is the sleep mode, and details
are not described herein again.
[0184] In addition, an embodiment of this application
may further provide a data transmission system. The data
transmission system may include a data transmission
apparatus that performs the method in FIG. 9 and a data
transmission apparatus that performs the method in FIG.
10.
[0185] An embodiment of this application provides a
data transmission apparatus. The apparatus includes a
processor and a memory that is configured to store in-
structions executable by the processor. When the proc-
essor is configured to execute the instructions, the fore-
going method is implemented.
[0186] An embodiment of this application provides a
non-volatile computer-readable storage medium, where
the non-volatile computer-readable storage medium
stores computer program instructions. When the compu-
ter program instructions are executed by a processor,
the foregoing method is implemented.
[0187] An embodiment of this application provides a
computer program product, including computer-readable
code or a non-volatile computer-readable storage medi-
um carrying computer-readable code. When the compu-
ter-readable code is run in a processor of an electronic
device, the processor in the electronic device performs
the foregoing method.
[0188] The computer-readable storage medium may
be a tangible device that may retain and store instructions
used by an instruction execution device. The computer-
readable storage medium may be, for example, but is
not limited to, an electrical storage device, a magnetic
storage device, an optical storage device, an electromag-
netic storage device, a semiconductor storage device, or
any suitable combination thereof. More specific exam-
ples (a non-exhaustive list) of the computer-readable
storage medium include: a portable computer disk, a hard
disk, a random access memory (Random Access Mem-
ory, RAM), a read-only memory (Read-Only Memory,
ROM), an erasable and programmable read-only mem-
ory (an Electrically Programmable Read-Only Memory,
EPROM, or a flash memory), a static random access
memory (Static Random Access Memory, SRAM), a port-
able compact disk read-only memory (Compact Disk
Read-Only Memory, CD-ROM), a digital versatile disc
(Digital Video Disk, DVD), a memory stick, a floppy disk,
a mechanical coding device, for example, a punching
card or a groove protrusion structure that stores instruc-
tions, and any suitable combination thereof.
[0189] The computer-readable program instructions or
code described herein may be downloaded from the com-
puter-readable storage medium to each comput-
ing/processing device, or downloaded to an external
computer or an external storage device over a network,
such as the Internet, a local area network, a wide area
network, and/or a wireless network. The network may

include copper transmission cables, optical fiber trans-
mission, wireless transmission, routers, firewalls, switch-
es, gateway computers, and/or edge servers. A network
adapter card or a network interface in each comput-
ing/processing device receives computer-readable pro-
gram instructions from a network, and forwards the com-
puter-readable program instructions for storage in the
computer-readable storage medium in each comput-
ing/processing device.
[0190] The computer program instructions used to per-
form operations in this application may be assembly in-
structions, instruction set architecture (Instruction Set Ar-
chitecture, ISA) instructions, machine instructions, ma-
chine-related instructions, microcode, firmware instruc-
tions, status setting data, or source code or target code
written in one or any combination of more programming
languages. The programming languages include object-
oriented programming languages such as Smalltalk and
C++, and a conventional procedural programming lan-
guage such as "C" or a similar programming language.
The computer-readable program instructions may be ex-
ecuted entirely on a user computer, partly on the user
computer, as a stand-alone software package, partly on
the user computer and partly on a remote computer, or
entirely on the remote computer or a server. When a re-
mote computer is involved, the remote computer may be
connected to a user computer over any type of network,
including a local area network (Local Area Network, LAN)
or a wide area network (Wide Area Network, WAN), or
may be connected to an external computer (for example,
connected by using an Internet service provider over the
Internet). In some embodiments, an electronic circuit, for
example, a programmable logic circuit, a field program-
mable gate array (Field-Programmable Gate Array, FP-
GA), or a programmable logic array (Programmable Log-
ic Array, PLA), is customized by using status information
of computer-readable program instructions. The elec-
tronic circuit may execute the computer-readable pro-
gram instructions, to implement various aspects of this
application.
[0191] The various aspects of this application are de-
scribed herein with reference to the flowcharts and/or the
block diagrams of the method, the apparatus (system),
and the computer program product according to embod-
iments of this application. It should be understood that
each block in the flowcharts and/or the block diagrams
and combinations of blocks in the flowcharts and/or the
block diagrams may be implemented by computer-read-
able program instructions.
[0192] These computer-readable program instructions
may be provided to a processor of a general-purpose
computer, a special-purpose computer, or another pro-
grammable data processing apparatus to produce a ma-
chine, so that the instructions, when executed by the
processor of the computer or the another programmable
data processing apparatus, create an apparatus for im-
plementing functions/actions specified in one or more
blocks in the flowcharts and/or the block diagrams. Al-
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ternatively, these computer-readable program instruc-
tions may be stored in a computer-readable storage me-
dium. These instructions enable a computer, a program-
mable data processing apparatus, and/or another device
to work in a specific manner. Therefore, the computer-
readable medium storing the instructions includes an ar-
tifact that includes instructions for implementing various
aspects of functions/actions specified in one or more
blocks in the flowcharts and/or the block diagrams.
[0193] Alternatively, these computer-readable pro-
gram instructions may be loaded onto a computer, an-
other programmable data processing apparatus, or an-
other device, so that a series of operation steps are per-
formed on the computer, the another programmable data
processing apparatus, or the another device to produce
a computer-implemented process. Therefore, the in-
structions executed on the computer, the another pro-
grammable data processing apparatus, or the another
device implements functions/actions specified in one or
more blocks in the flowcharts and/or the block diagrams.
[0194] The flowcharts and the block diagrams in the
accompanying drawings illustrate system architectures,
functions, and operations of possible implementations of
apparatuses, systems, methods, and computer program
products according to a plurality of embodiments of this
application. In this regard, each block in the flowcharts
or the block diagrams may represent a module, a pro-
gram segment, or a part of the instructions, where the
module, the program segment, or the part of the instruc-
tions includes one or more executable instructions for
implementing a specified logical function. In some alter-
native implementations, the functions marked in the
blocks may also occur in a sequence different from that
marked in the accompanying drawings. For example, two
consecutive blocks may actually be executed substan-
tially in parallel, and sometimes may be executed in a
reverse order, depending on a function involved.
[0195] It should also be noted that each block in the
block diagrams and/or the flowcharts and a combination
of blocks in the block diagrams and/or the flowcharts may
be implemented by hardware (for example, a circuit or
an ASIC (Application-Specific Integrated Circuit, appli-
cation-specific integrated circuit)) that performs a corre-
sponding function or action, or may be implemented by
a combination of hardware and software, for example,
firmware.
[0196] Although the present invention is described with
reference to embodiments, in a process of implementing
the present invention that claims protection, a person
skilled in the art may understand and implement another
variation of the disclosed embodiments by viewing the
accompanying drawings, the disclosed content, and the
accompanying claims. In the claims, "comprising" (com-
prising) does not exclude another component or another
step, and "a" or "one" does not exclude a case of multiple.
A single processor or another unit may implement several
functions enumerated in the claims. Some measures are
recorded in dependent claims that are different from each

other, but this does not mean that these measures cannot
be combined to produce a better effect.
[0197] Embodiments of this application are described
above. The foregoing descriptions are examples, are not
exhaustive, and are not limited to the disclosed embod-
iments. Many modifications and changes are clear to a
person of ordinary skill in the art without departing from
the scope and spirit of the described embodiments. The
selection of terms used in this specification is intended
to best explain the principles of embodiments, practical
application, or improvements to technologies in the mar-
ket, or to enable another person of ordinary skill in the
art to understand embodiments disclosed in this specifi-
cation.

Claims

1. A method for determining a data transmission mode,
comprising:

sending data packets to a receiving end inter-
face in a first data transmission mode by using
a communication link;
starting to switch to a second data transmission
mode when a switching condition is met; and
starting to switch to the first data transmission
mode after a target time period starting when
the switching to the second data transmission
mode is completed, wherein
a data transmission rate in the first data trans-
mission mode is higher than a data transmission
rate in the second data transmission mode.

2. The method according to claim 1, wherein a first data
packet or a last data packet in the data packets com-
prises the target time period; or each data packet in
the data packets comprises mode information,
wherein the mode information indicates whether the
switching to the second data transmission mode
starts after a current data packet, and when the mode
information indicates that the switching to the second
data transmission mode starts after the current data
packet, the mode information comprises the target
time period.

3. The method according to claim 1, wherein the data
packets are sent by a transmitting end interface to
the receiving end interface; and the method further
comprises:
sending the target time period to the receiving end
interface by using a first interface, wherein the first
interface is different from the transmitting end inter-
face and the receiving end interface.

4. The method according to claim 1, wherein the meth-
od further comprises:

37 38 



EP 4 307 584 A1

21

5

10

15

20

25

30

35

40

45

50

55

determining an initial time period that lasts after
the switching to the second data transmission
mode;
determining whether the initial time period is
longer than link wake-up time, wherein the link
wake-up time indicates time for waking up the
communication link; and
determining the target time period by using the
initial time period and the link wake-up time
when the initial time period is longer than the
link wake-up time.

5. The method according to claim 4, wherein the target
time period is not longer than a remaining time period
obtained by subtracting the link wake-up time from
the initial time period.

6. The method according to any one of claims 1 to 5,
wherein the switching condition comprises that a
quantity of the data packets reaches a preset quan-
tity, or the mode information indicates that the switch-
ing to the second data transmission mode starts after
the current data packet.

7. The method according to any one of claims 1 to 6,
wherein the first data transmission mode comprises
a high-speed data transmission mode, the second
data transmission mode comprises a sleep mode,
and a transmission rate in the high-speed data trans-
mission mode is higher than a transmission rate in
the sleep mode.

8. A method for determining a data transmission mode,
comprising:

receiving data packets from a transmitting end
interface in a first data transmission mode by
using a communication link;
starting to switch to a second data transmission
mode when a switching condition is met; and
starting to switch to the first data transmission
mode after a target time period starting when
the switching to the second data transmission
mode is completed, wherein
a data transmission rate in the first data trans-
mission mode is higher than a data transmission
rate in the second data transmission mode.

9. The method according to claim 8, wherein a first data
packet or a last data packet in the data packets com-
prises the target time period; or each data packet in
the data packets comprises mode information,
wherein the mode information indicates whether the
switching to the second data transmission mode
starts after a current data packet, and when the mode
information indicates that the switching to the second
data transmission mode starts after the current data
packet, the mode information comprises the target

time period.

10. The method according to claim 8, wherein the data
packets are received by a receiving end interface
from the transmitting end interface, and the method
further comprises:
obtaining the target time period by using a first inter-
face, wherein the first interface is different from the
transmitting end interface and the receiving end in-
terface.

11. The method according to claim 8, wherein the meth-
od further comprises:

determining an initial time period that lasts after
the switching to the second data transmission
mode;
determining whether the initial time period is
longer than link wake-up time, wherein the link
wake-up time indicates time for waking up the
communication link; and
determining the target time period by using the
initial time period and the link wake-up time
when the initial time period is longer than the
link wake-up time.

12. The method according to claim 11, wherein the target
time period is not longer than a remaining time period
obtained by subtracting the link wake-up time from
the initial time period.

13. The method according to any one of claims 8 to 12,
wherein the switching condition comprises that a
quantity of the data packets reaches a preset quan-
tity, or the mode information indicates that the switch-
ing to the second data transmission mode starts after
the current data packet.

14. The method according to any one of claims 8 to 13,
wherein the first data transmission mode comprises
a high-speed data transmission mode, the second
data transmission mode comprises a sleep mode,
and a transmission rate in the high-speed data trans-
mission mode is higher than a transmission rate in
the sleep mode.

15. A data transmission apparatus, configured to per-
form the method according to any one of claims 1 to
8.

16. A data transmission apparatus, comprising a proc-
essor and a memory, wherein the processor is cou-
pled to the memory, and the processor is configured
to perform the method according to any one of claims
1 to 8.

17. A data transmission apparatus, comprising a proc-
essor and a data interface, wherein the processor

39 40 



EP 4 307 584 A1

22

5

10

15

20

25

30

35

40

45

50

55

performs the method according to any one of claims
1 to 8 by using the data interface.

18. A data transmission apparatus, configured to per-
form the method according to any one of claims 8 to
14.

19. A data transmission apparatus, comprising a proc-
essor and a memory, wherein the processor is cou-
pled to the memory, and the processor is configured
to perform the method according to any one of claims
8 to 14.

20. A data transmission apparatus, comprising a proc-
essor and a data interface, wherein the processor
performs the method according to any one of claims
8 to 14 by using the data interface.

21. A data transmission system, comprising the data
transmission apparatus according to any one of
claims 15 to 17 and the data transmission apparatus
according to any one of claims 18 to 20.

22. A non-volatile computer-readable storage medium,
wherein the non-volatile computer-readable storage
medium stores computer program instructions, and
when the computer program instructions are execut-
ed by a processor, the method according to any one
of claims 1 to 7 is implemented, or the method ac-
cording to any one of claims 8 to 14 is implemented.

23. A computer program product, wherein when the
computer program product runs on a computer, the
computer is enabled to implement the method ac-
cording to any one of claims 1 to 7 or the method
according to any one of claims 8 to 14 during exe-
cution.
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